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Table 1 Comparison of our scheme and other image
encryption schemes

Information entropy Data volume

Original Lena 7.57 7.57X256°

Our scheme 6. 85 6. 85X 256"
Scheme in [15] 10. 25 10. 25X 512
Scheme in [19] 7.99 7.99 X 256°
Scheme in [20] 7.99 7.99 X 256°
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Table 2 Adjacent pixel correlations of plaintext and ciphertext

Directions Original image Cipher-text image

Horizontal 0.938 5 —0.024 5
Vertical 0.969 3 —0.011 0
Diagonal 0.916 4 —0.017 3
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An Algorithm of Keeping Non-negative Integer Value in Image Encryption

LU Shan-xiang', WANG Zhao-shan', SHENG Yan’, FENG Jiu-chao'
(1 School of Electronic and Information Engineering » South China University of Technology, Guangzhou 510641, China)
(2 Guangzhou Marine Geological Survey bureau, Guangzhou 510760, China)

Abstract: A novel image transforming method called Reconstruction Transform is proposed, which can
make the double random phase encryption image become non-negative integer value. Reconstruction
transform includes two stages, pre-processing and spectral shifting. It's major characteristic is that,
compress the interger image to become complex image of half-sized before applying spectral transform to
the original image, thus reducing the calculation space in the following steps. The proposed method has
the advantage of joint image compression and encryption. Compared with the chaotic image encryption
scheme, the cipher-text image of the proposed scheme has lower information entropy. Experimental results
show that this method has high security, the decrypted image of this method has little distortion and the
cipher-text image has a certain degree of robustness to additive noise attack.

Key words: Optical image; Digital image; Complex value; Non-negative integer



